
j^re Application of: 
Kyung-Su CHAE et al. 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Customer No.: 30827 



Docket No.: 8734.267.00-US 
(PATENT) 



Application No.: 10/727,553 



Confirmation No. 7982 



Filed: December 5, 2003 



Art Unit: 3651 



For: SUBSTRATE TRANSFER SYSTEM 



Examiner: Khoi H. Tran 



Mail Stop AF 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



SUBMISSION OF SUBSTITUTE SPECIFICATION 



Sir: 



In response to the Final Office Action dated February 16, 2006, Applicant hereby submits 
and requests entry of the following Substitute Specification. Applicant hereby submits a clean 
Copy of the Substitute Specification and a marked-up Copy of the Substitute Specification. 

If these papers are not considered timely filed by the Patent and Trademark Office, then a 
petition is hereby made under 37 C.F.R. § 1.136, and any additional fees required under 37 C.F.R. 
§ 1.136 for any necessary extension of time, or any other fees required to complete the filing of 
this response, may be charged to Deposit Account No. 50-09 11. 

Please credit any overpayment to deposit Account No. 50-091 1. A duplicate copy of this 
sheet is enclosed. 

Dated: May 16, 2006 Respectfully submitted. 



Registration No.: 53,005 
MCKENNA LONG & ALDRIDGE LLP 
1900 K Street, N.W. 
Washington, DC 20006 
(202) 496-7500 
Attorney for Applicants 




DC:50405294.1 



PATENT 

ATTORNEY DOCKET NO. 041993-5350 



UNITED STATES PATENT APPLICATION 

OF 

Kyung-Su CHAE 

AND 
Hyun-Ho SONG 

FOR 

SUBSTRATE TRANSFER SYSTEM 



DC:50405290.1 



PATENT 




BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0002] The present invention relates to a substrate transfer system for a liquid 
crystal display (LCD) device, and more particularly, to a system having an auto guided 
vehicle provided with a bar code reader and for transferring a cassette in which a substrate is 
loaded. 

DESCRIPTION OF THE RELATED ART 

[0003] Generally, an LCD device comprises a TFT array substrate and a color 
filter substrate bonded together by a sealant with liquid crystal filled therebetween. A liquid 
crystal display panel is usually formed of a glass substrate. Nowadays, a liquid crystal 
display panel of large size can be produced. However, it is difficult to transfer the liquid 
crystal display panel of large size, and therefore, there has arisen a need for a substrate 
transfer system to transfer a large sized substrate. 

[0004] In the related art, a substrate is transferred by a cassette in which one or 
more substrates are loaded. The cassette is transferred to a stage of a corresponding step by 
an auto guided vehicle. The transfer system comprises a cassette stocker where a substrate 
cassette is stored; a robot arm for taking out the substrate cassette from the cassette stocker; 
an .auto guided vehicle for transferring the substrate cassette; a rail on which the auto guided 
vehicle moves; a plurality of stages; and a main computer such as a host for controlling the 
auto guided system. 
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[0005] The substrate cassette transfer system in accordance with the related art will 
be explained with reference to FIG. 1 . 

[0006] First of all, substrates go through various processes, and substrates that 
have undergone the same processes are loaded in the same cassette and stored in the cassette 
stocker. That is, for example, substrates which have undergone a process for forming a gate 
line among processes for fabricating a thin film transistor as a switching device are loaded in 
the same cassette to be held or stored until next processes. 

[0007] To perform predetermined processes using the substrates loaded in the 
cassette stoker, the substrate cassette is loaded on the auto guided vehicle from the cassette 
stoker. The process is performed by giving an order to the cassette stocker by the host. 
Therefore, the cassette stocker is provided with a receiver for receiving data from the host. 
The substrate cassette loaded on the auto guided vehicle is transferred to a process stage 
where a corresponding process will be performed. The auto guided vehicle moves along a 
predetermined path and, thus, arrives at a corresponding stage. The corresponding stage may 
be a fabricating apparatus for an LCD device including a chamber where various processes, 
for example, the cassette cleaning, sputtering, photo resist formation, etc. are performed. 

[0008] Each stage includes a shelf for holding the transferred substrate cassette 
until use. The auto guided vehicle arrives at the corresponding stage and unloads the cassette 
where the substrate is loaded on the shelf of the corresponding stage using the robot arm of 
the auto guided vehicle. Also, a bar code reader formed at an arbitrary point of the shelf 
which is at one side of the stage reads a bar code attached to one side of the cassette to 
recognize the cassette, and then transmits data to the host. Accordingly, the host determines 
processes of a corresponding cassette. 
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[0009] If the bar code reader transmits the read information to the host, the host 
determines which process will be performed for the corresponding cassette and orders the 
process to progress or stop at the corresponding stage. The substrate which has undergone a 
specific process on the corresponding stage is reloaded into the substrate cassette. Then, the 
host calls an empty auto guided vehicle to load the cassette where the processed substrate is 
loaded and to transfer to the cassette stocker for storage. 

[0010] However, in the substrate transfer system, the bar code reader has to be 
respectively provided on each stage, thereby increasing cost. That is, the bar code reader is 
an expensive device causing increased cost. 

SUMMARY OF THE INVENTION 

[0011] Accordingly, the present invention is directed to a substrate transfer system 
that substantially obviates one or more of the problems due to limitations and disadvantages 
of the related art. 

[0012] An object of the present invention is to provide a substrate transfer system 
having a bar code reader that reads a bar code of a substrate cassette at an auto guided vehicle 
or a cassette stocker with reduced cost and stable operation. 

[0013] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent fi-om the description, or may be 
leamed by practice of the invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed out in the written 
description and claims hereof as well as the appended drawings. 
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[0014] To achieve these and other advantages and in accordance with the purpose 
of the present invention, as embodied and broadly described, a substrate transfer system for 
use in fabricating a Uquid crystal display (LCD) device comprises a cassette having a bar 
code; a cassette stocker to store the cassette; an auto guided vehicle having a bar code reader, 
the auto guided vehicle being able to transfer the cassette; a moving path unit to determine a 
moving path of the auto guided vehicle; a plurality of process stages at which processes are 
conducted on a substrate during fabrication of the LCD device; and a host to control the 
cassette stocker, the auto guided vehicle, and the process stages. 

[0015] In another aspect, a substrate transfer system for use in fabricating a liquid 
crystal display (LCD) device comprises a cassette having a bar code; a cassette stocker to 
store the cassette, the cassette stocker having a bar code reader; an auto guided vehicle being 
able to transfer the cassette; a rail disposed along a moving path of the auto guided vehicle; a 
plurality of process stages at which processes are conducted on a substrate during fabrication 
of the LCD device; and a host to control the cassette stocker, the auto guided vehicle, and the 
process stages. 

[0016] In another aspect, a method for transferring a substrate during fabrication of 
a liquid crystal display (LCD) device comprises the steps of unloading a cassette having a bar 
code from a cassette stocker to an auto guided vehicle having a bar code reader; reading the 
bar code attached to the cassette using the bar code reader; analyzing information from the 
bar code reader; directing the auto guided vehicle to a stage where a process is to be 
performed; loading the cassette on the stage; detecting a cassette on which the process has 
been completed and transmitting the information to a host; directing the auto guided vehicle 
to the stage where the processed cassette is disposed and loading the processed cassette into 
the auto guided vehicle; and transferring the cassette to the cassette stocker. 
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[0017] In another aspect, a substrate transfer system of a liquid crystal display 
(LCD) device comprises the steps of reading a bar code attached to a cassette using a bar 
code reader disposed in a cassette stocker; loading a cassette from the cassette stocker having 
the bar code reader to an auto guided vehicle; directing the auto guided vehicle to a stage 
where a process is to be performed; unloading the cassette on the stage; detecting a cassette 
on which the process has been completed and transmitting the information to a host; directing 
the auto guided vehicle to the stage where the processed cassette is disposed and loading the 
cassette into the auto guided vehicle; and transferring the cassette to the cassette stocker. 

[0018] It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The accompanying drawings, which are included to provide a further 
imderstanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention. In the drawings: 

[0020] FIG. 1 is a conceptual view showing a substrate transfer system in 
accordance with the related art; 

[0021] FIG. 2 is a block diagram showing operation of a substrate transfer system 
according to the present invention; 

[0022] FIG. 3 is a block diagram showing operation of a substrate transfer system 
according to another embodiment of the present invention; and 
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[0022.1] FIG. 4 is a conceptual view showing a substrate transfer system in 
accordance with the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

[0024] With reference to FIG. 4, the present invention contemplates a plurality of 
cassettes 401 where a plurality of substrates classified according to each process are loaded 
and stored in a cassette stocker 410. Also, a robot arm 402 for loading/unloading the 
substrate cassette 401 into/fi:om the cassette stocker 410, and a receiver for receiving data 
from a host 420 may be provided in the cassette stocker 410. 

[0025] The auto guided vehicle 403 comprises a cassette loading unit formed at an 
upper portion of the auto guided vehicle 403 and on which a cassette 401 is placed, a caster 
arranged at a lower portion of the auto guided vehicle 403 for moving the auto guided 
vehicle, a caster driving unit for driving the caster, data transmitting/receiving unit for 
transmitting/receiving data to/from a host 420 by wire/wireless communication, a bar code 
reader 405 for reading a bar code 404 attached to a cassette 401, and a robot arm 402 for 
loading/unloading a cassette 401 on/fi-om a shelf of a corresponding stage 430. A position 
detecting sensor 450 for detecting a position of the auto guided vehicle 403 and transmitting 
the information to the host 420 is mounted, for example, at a predetermined location of a rail 
which determines a moving path 406 of the auto guided vehicle 403. The position detecting 
sensor 450 is generally installed in fi-ont of respective stages to stop the auto guided vehicle 
403 in front of them. A shelf for loading/unloading the substrate cassette 401 fi-om the auto 
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guided vehicle 403, and a substrate cassette detecting sensor for detecting the processed 
substrate cassette 401 are installed on the stage 430. 

[0026] The bar code reader 405 for reading a bar code 404 attached to a 
predetermined position of the cassette 401 is installed in the auto guided vehicle 403 which 
transfers the C£issette 401. The bar code reader 405 can be installed at the robot arm 402 
arranged at one side of the auto guided vehicle 403. Here, the bar code reader 405 need not 
be installed on the shelf of each stage 430. 

[00271 Operation of the system according to the present invention will be 
explained with reference to FIG. 2. 

[0028] First, the cassette containing substrates that have undergone the same 
processes is loaded into the auto guided vehicle from the cassette stocker. Of course, it 
should be recognized that in some circumstances that it may be desired that the substrates 
have not undergone the same processes. The cassette stocker loads the cassette where 
substrates having processes to be performed are loaded into the auto guided vehicle by 
receiving an order from the host. The loading of the substrate cassette is performed by the 
robot arm installed at one side of the cassette stocker. The auto guided vehicle arrives at a 
corresponding stage through a moving path, such as a rail that guides the auto guided vehicle. 

[0029] The position detecting sensor for detecting a position of the auto guided 
vehicle is mounted at a predetermined location of the rail which corresponds to a 
corresponding stage, thereby stopping the auto guided vehicle at a precise position and 
transmitting the position information of the auto guided vehicle to the host. The auto guided 
vehicle having arrived at the corresponding stage reads the bar code of the loaded substrate 
cassette by the bar code reader installed at the robot arm located at one side thereof and 
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transmits the information to the host. The host analyzes the information, determines whether 
the substrates loaded into the auto guided vehicle should have predetermined processes 
performed or not, and transmits an order to the auto guided vehicle. 

[0030] If it is determined that the substrate should have the predetermined 
processes performed on the corresponding stage, the robot arm provided at one side of the 
auto guided vehicle loads the cassette on the shelf of the corresponding stage. The host 
analyzes the information received from the bar code, a unique identification mark of the 
substrate, thereby determining a current process progression state and processes to be 
performed on the substrate. The auto guided vehicle may wait in front of the corresponding 
stage while processes are performed on the corresponding stage, or may move to another 
stage to enhance efficiency of the processes. 

[0031] The processed substrate on the corresponding stage is reloaded into a 
waiting cassette, and the cassette detecting sensor of the corresponding stage transmits 
information to the host that processes of the substrate in the cassette are completed. The host 
analyzes the transmitted data and calls an empty auto guided vehicle to the corresponding 
stage. The robot arm installed at the auto guided vehicle loads the processed cassette into the 
called auto guided vehicle. When the cassette is loaded into the auto guided vehicle, the bar 
code reader simultaneously reads the bar code attached to the cassette and transmits the 
information to the host. The host analyzes the information received from the bar code reader 
and stores process information of the cassette. 

[0032] Then, auto guided vehicle where the processed transfers the loaded cassette 
to the cassette stocker thus to store. Herein, communication among the host, the cassette 
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stocker, the auto guided vehicle, and the respective stages is performed by wireless or by wire 
such as LAN. 

[0033] As aforementioned, since the bar code reader is installed on the robot arm 
of the auto guided vehicle to detect the cassette, the number of the bar code reader needed can 
be greatly reduced as compared to the related art having a bar code reader respectively 
provided on each shelf of each corresponding stage. 

[0034] Li another embodiment of the present invention, the bar code reader is 
installed on the cassette stocker. Specifically, the bar code reader is formed at one side of the 
cassette stocker and installed at the robot arm which loads the cassette into the substrate auto 
guided, vehicle. FIG. 3 explains an exemplary operation of this embodinient of the present 
invention. 

[0035] The cassette having the substrate therein is loaded into the auto guided 
vehicle by the robot arm formed at a side of the cassette stocker. A loading order is given to 
the cassette stocker from the host via a receiver for receiving the order from the host installed 
on the cassette stocker. The transmission of the order can be performed by wire or by 
wireless communication. 

[0036] The bar code, an identification mark for identifying the cassette, is attached 
to a predetermined position on the loaded substrate cassette. A bar code reader, installed at a 
predetermined position of the cassette stocker, reads the bar code and transmits the 
information to the host. The bar code reader can be installed on the robot arm which loads 
the cassette into the auto guided vehicle. 
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[0037] The host analyzes the transmitted information received from the bar code 
reader installed at the cassette stocker and orders the auto guided vehicle to transfer the 
cassette onto a stage where the substrate is to progress. The substrate stage is loaded into the 
auto guided vehicle by the robot arm of the cassette stocker, and the auto guided vehicle 
moves to a corresponding stage. 

[0038] A position detecting sensor for detecting a position of the auto guided 
vehicle is attached to one side of the rail at a corresponding stage. Using the position 
detecting sensor, the auto guided vehicle is precisely positioned in front of the corresponding 
stage. The auto guided vehicle then unloads the loaded cassette on the shelf of the 
corresponding stage. The cassette is unloaded by the robot arm installed at the auto guided 
vehicle. 

[0039] While the substrate cassette is transferred to the corresponding stage, the 
auto guided vehicle just transfers the substrate cassette. Whether the substrate loaded in the 
cassette is to be delivered to next processes or not is determined by the host on the basis of 
the information read by the bar code reader attached to the cassette stocker. 

[0040] The substrate cassette unloaded on the shelf of the corresponding stage is 
processed at the corresponding stage. The auto guided vehicle can wait at a designated 
position while processes are performed on the corresponding stage, or can move to another 
stage to enhance efficiency of the processes. 

[0041] The processed substrates on the corresponding stages are reloaded in the 
cassette, and wait for the auto guided vehicle on the shelf A sensor for detecting the 
processed cassette is attached on the shelf where the cassette in which the processed substrate 
is loaded is located, thereby detecting the processed cassette and transmitting the information 
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to the host. The host analyzes the information, sends an empty auto guided vehicle to the 
stage where the processed cassette is located, and loads the cassette into the auto guided 
vehicle. The auto guided vehicle moves and stores the substrate cassette to the cassette 
stocker. 

[0042] As aforementioned, in the present invention, the bar code reader attached to 
the substrate cassette is installed on the auto guided vehicle or the cassette stocker instead of 
installing on each shelf of each corresponding stage of the related art. According to this, the 
number of the bar code readers can be greatly reduced, thereby reducing cost while 
efficiently achieving, thereby the cassette transfer. Also, the bar code reader is not needed on 
the stage enhancing an area efficiency. 

[0043] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the substrate transfer system of the present invention without 
departing firom the spirit or scope of the invention. Thus, it is intended that the present 
invention cover the modifications and variations of this invention provided they come within 
the scope of the appended claims and their equivalents. 
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